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U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM 

Block Ita lie Transliteration Block Ita lie Transliteration 

A  a A a A, a P P P P R,  r 

6   6 B 6 B, b c c C c S,   s 

B    B B $ V, V T T T m T,   t 

r r r $ G, g y y y y U,   u 

A A n d D, d 0 * 0 <P F,   f 

E  e E t Ye ,  ye; E,  e* X X X X Kh,  kh 

W w M OK Zh ,  zh U M u V Ts,   ts 

3    3 3 1 z, z H H V V Ch,  ch 

M    H H U I, i LU LU w w Sh,   sh 

fl    M n Ü Y, y HI LM ttl w Shch,   shch 

H    K K K K, k b b h I ti 

/l   /I n A Ü, 1 bl bl bl v Y, y 
M    M u M M, m b b b k i 

H    H H H N, n 
t 

\ 

3 3 9 1 E,  e 

0  o 0 0 0, 0 K3 to 10 » Yu,  yu 

n n n n P, P 
I 
i fl fl X X Ya,  ya 

*ye initially, after vowels, ind after b, b; e elsewnere. 
When written as e in Russian;, transliterate as ye or e. 
The use of diacritical marks}is preferred, but such marks 
may be omitted when expediency dictates. 

********** 

GRAPHICS DISCLAIMER 

All figures, graphics, babies, equations, etc 
merged into this translation were extracted 
from the best quality copy available. 
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RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS 

Russian English 

sin sin 

cos cos 

tg tan 

ctg cot 

sec sec 

cosec CSC 

sh sinh 

ch cosh 

th tanh 

cth coth 

sch seen 

csch csch 

arc sin sin"1 

arc cos cos" 

arc tg tan"1 

arc ctg cot"1 

arc sec sec" 

arc cosec esc" 

arc sh sinh"1 

arc ch cosh" 

arc th tanh"1 

arc cth coth"1 

arc sch seen" 

arc csch csch" 

rot curl 

lg log 
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GREEK ALPHABET 
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Zeta Z c Sigma i 0 * 

Eta H n Tau T T 
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Lambda A X Psi ¥ * 

Mu M M Omega ft 0) 
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Effsct of s333S±tt&3  factors on  the catalytic activity of ß- 

di- Xm ialyL.iL."31üü.uilü¥«±a the rumtiun' e£   the 

  Lj^-QJZJJjXr>*lS  
thermal decompositionYof amaonium perchlorate« 

__:_J 

In  the present   work -tsr investigated the effect  of the structure 

factors of the 0-disarbonyl O€-&BI compounds,of elw^ttwüa-lyflia   1 



... (.. 
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elements on the rate of the nonisothermal decomposition of ammonium 

 perchlorate (PXA). ..The study of their_thermal resistance under 

. JL/Y\AXCHfi.ct. JUJlJtK 
conditions of nonisothermal heating in the atmosphere, -e»**«<»ftfcr3truri--iyy 

t 

 oxygen, ±t showed „that, in  the final stage: .of. the decomposition of    

 niOnr^JEatc^L SLMO*-ILWJL)  j^>bsCh Jj>_jo 
substance is ^achiHltefl the sharp and  intense efcaocfroht,  po- in  t-tee 

AT\__ inert.atmosphere or. in .air _[J ]•    I.he_observed, in  this case  value, of . 

heat  release distorts the shape  of the curve of  temperature  rise aa °^t 

1 
50-609 C. (Fig. _.1)...    The presence of this effect' and  the temperature . ; 

interval of  its manifestation in  conjunction  with  data [2-5] about  the 

effectiveness, of,tris. (»ts^tiiatgo.tonata)   gi**^ (III), in an  increase 

.juux£h...<3^. 
in the rate of combustion of some systems on the basin of PXA and   / 

nitromethaneTgTve grounds to assume that the.investigdted compounds 

will turn out to be catalytically active in the processes of the 

thermal decomposition of.PXA. and similar oxidizers.       

-•i 
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•*********EDIT0R: TLEASE CHECK FOH ALL CYRILLIC OR UNCLEAR ITEMS ON 

_J!HE TABLE . (FIGURE) -WHICH HAY ..II AYE BEEN iEFT OUT********** 

\    < 

 _    Fiq.   1._nature of. the. distortion of the shape of the curve of    „ 

 ^JULTurrxCu J^^TTXÄv^^_^^ÄA^^ 6\  ^g^t^OXU 
tsaperature  rise  at   %hoHfereagfli,*^-iriovaiii.i. of  o±^Hilatjtftonatuv/iTPtEe""^ 

JL^rO\xCKfi.d ^_A^Q^j>n 
atmosphere,   concentrated by  oxygen (according to'i 1 ]) :   .1.-.[Cu 

(C5H702)   2];   2  -  [CO   (C5H702)    2 J;   3  -  fCO   (C5H702)    ,];   U  -  [Hn 

J 
<-*H702)    ,];   5  -  [F2   (C5H702)    ,1;   6  - [ CR   (C5H702)    »]. 

200 300  *00 $00 

. i 

fa 
9 

c 
5 

-4 
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.  .JWWt XXA£_rf     . __..     . 
In  our  investigations  u-t iliz«rt   a   specinen/sample^tJie   ?XA  of mple^th 

industrial i^x^^iavi^aiya  vith  average  particl-3  size -JO  ^. 

Page  760. 

The  conditions of   the obtaining  and   propert,/ of  the  investigated  by  us 

-  -   dS<LCLT>hvrr^JL .       _ _ ....... 
ß-dik.n?honal5nyx  compounds   Mn'T Kn«;   Cu*T   " °T  CO*?   Fe^t  Cr^on   the 

basis of acetylacetone,   benzoyl  acetone,   dibengoiliai'tana. 

/     feensH-frr-Htoratsatotta,   benzoyltrifluoroicoto and  3-nitroacet ylacetone 

are described earlier [6, 7]. 

• VofgEffg^^^Ssg^ä r rt fjU-»»»<i distribution of catalyst in the bulfc 

of the speciaen/saapie of PXA is used the procedure, describe! in work 

[1],  The effect of the indicated compounds on rate and nature of the 
{     ........... :  ... „_ .  -  .       i... 

decooposition of PXA was investigated by theraograviaetric aethod on 
V 

.     SL^tArxctxe^  

- * 

derivatograph  [8],   equipped   with  the systea of  the  s»iGti*n  of  decay 

products froa the heated.space,  which largely eliminated the possible  _     J 
e fi 

' , L 

• .i 
i 
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effect  of gaseous d?cay  products on   the  kinetics  of  decomposition. 

f9kar£9*/~ ^O »g,   the  average rate of  cliab  of  tecperature  is   19° C km   p*-\.' 

—-    QJLTO . _     ._. .._  
v.in,   on straight portion - 22° C *» Bin, the content of cdtalyct is 

1o/-» of the weight of PXA). 

'•-'• ie  1 

• 

* t t i 
•1 
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••••••••••EDITOR: PLEASP CHECK FOR ALL CYRILLIC OR UNCLEAR ITEMS ON 

THE TA3LE (FIGURE) WHICH BAY HAVE BEEN LEFT QQ?********** 

d^^fcevuxtj^ 
Table 1.  Effect of the p-dxJu4J^«w^t>v of d-elencnts of the type [a n.+ 

(RCOCHCOR^] - fco rate and nature of the theraal decomposition of PXA, 

Key:  (1) catalyst; *2) teaperatnre (°C) and the 

**ft—of the aass (o/o) of th? first and second 

JLß(^JUJ^O^     
nfcfft«*fttiifc<i»y;   (3)   the  tc»»peratares  of  beginning and  end  of   the 

loo3/'Jp|»r^i: iT^raa-*»^ »ass;   (U)   raatryt*?   (5). ligand.      _    
Table  1.    Effect of  the «- diketonates of d-elenents of 

—   the type   |M"  (RCOCHCOR).J^ on rate and nature of the   

thermal decomposition of  PXA. 

' 

9 

7 

I    t 

(tj      K«ta4N3«iop 
E)Te«**eptTjrnt ( Q H 
JOINTS M«cci. (%) nop- 

•OrO II   IilOporo  »K30- 
»4>(J>rKTOB 

ICMIICniT^pM     «•• 
la.ia ii Koima 

/Sy   jwra»« 

J6M.IH Maccu 
*s 

*•• r, Am, r, Am, ». \ " 

- - 325 15 400 85 300 455 155 7.0 

Co2* 

Co3* 
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320 

tM 
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100 

«3 
24 
85 
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85 
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300 
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335 
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.15 
42 
90 

1«) 

1.0 
1.4 
1.6 
1.9 
4.1 
7.3 

Co3* 
Mil3* 
Cy3* 
Fe3* 
Cr3* 

Cll.fOCHCOQH, 

310 
33.1 

.315 
340 
328 

100 
85 
15 

15 

378 

370 

433 

41» 

100 

15 

85 
85 

320 
315 
302 
326 
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372 
355 

323 
430 
420 

52 
40 
26 

lot 
1?? 

2,4 
1.8 
1.2 
4.7 
5.5 

Co3* 

C.»* 
Fe3* 
Cr3* 

ClhCOCHCOC.Hi 

335 
331 

390 
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310 

81 
53 
85 
IS 
15 

410 
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408 
440 
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47 
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85 
85 

325 
320 
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323 
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ax) 
380 

329 
410 
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60 
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88 
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1.1 
2.7 
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4.0 
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M.»* 
CFjCOCMCOCH» 
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3S5 
360 

20 
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300 
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360 
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370 
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€•*• 
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CILCOClNOdCOCII, 
3C0 
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3.0 
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15 

3'fl 
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85 
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 Tth^O^L  _ -^ _L_ 
*ÜBSsa/QT\  effect p-diketonat-e* on the rate of ncnisothermal 

decomposition*PXA aro represented in. Table 1 

Page 761 

All the investigate;?  compounds,  with the exception cf .the tris 

(X&CÜJV&XJL) :  
)   of chromium   (III),   are catalytically O&B- active  in 

 the  process of the thermal.decomposition.of PXA under nonisothermal 

conditions and accelerate this  process to 10 times.     Most effective 

from  the. viewpoint_of shortening tfc  the .duration, of process, as  a  whole _ . J 

turn  out to  be the  „ompounds,   which  affect  predominantly  the  initial j 

stages of the decomposition of PXA   (Fig.__2) • _ Host effective  of  tha 

number of  examined  compounds  increase the degree of  the conversion oz 
            __      _    ___      _       __        ____ .    — - - 

 " *     ~   "" '"'       . "    "~"~ "" " "" 
•• 

_   PIA from  15 .to„75 -  100o/o.... JCt is characteristic that the temperature ... 

en _ dbftx j&aXßrcry^* 
p      of the  manifestation of the first exothermic redponco to expansion 

curve^tnPXA does not  undergo substantial, changes;   however,  the H 
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 1 (^'^lOxn^ittxJDrv'  
temperature interval of the full oupanoion of PXA in the presence of 

catalysts sharply is reduced in accordance with the degree of 

s? :>rtening Jäi the duration of the process of decomposition of the 

"of PXA. The most effective catalysts prove to be t&e 

\ 
derivatives Cu2+and  cozf are least are  active - Fe3+and Cr3i" 

Intermediate position ttey  occupy p-di-ketonaty  Co37 Mn  3_rand Mn2. 

_.,-/-^VULAJQJXOUCCX^ 

In proportion to the complication of organic ligand is 

catalytic activity in accordance with a change in the electron-donor 

properties of ligands.  This fact finds natural explanation under the 

 assumption about the initiation .of ..the qonoidorod reaction by means of 

„JLuL^urt\& 
the transfer   (redistribution)   of  charge  iwpfch the coordination cf 

reagents  with catalyst,   since in.this case,.according to [ 9], 

i catalytic activity depends on the donor-acceptor properties of 

_.. partners, which are determined by the Fermi level and by the 
* 

( 
oxidation-reduction   (catalytic)   capacities of  reagents and  catalyst. 

s  • 
__ The latter completely determined form depend on the parameters of the 

{ 

 ; • J 

electronic structure of molecules.  Actually (Table 2),   there is a 

9... determined interrelation .between the stability of the ß-diketenari 

(. 5 

• 

t 
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aboLt which we iat  judged from the value^force constant connection H - *& 
XKa. 

0 [10]f.and the.value of. the._catalyti.G-.activityr  vlich gzxx3&&k&*6 in 

W 

proportion to an increase in the stability of catalyst.  The indirect 

confirmation of_this conclusion, are  the da taxable*  1  on 

OfWtiXt^j-  CLQj2Ju^i Qj^^^1_m<Xfc^  
«©S^r in comparison  with  trbtf  at*3~£lxXa-Ui.cIjuaLaBir catalytic 

C>>x5LoJCft^ 
activity ..of. -ktetete-v  on.the-basis._of the  more, complex ligands,.which „ .._ 

 , ^^xv^JULAöUJ 
are characterized, as this is shown in [ 1, 7], by larger ifcc om. 

thermal resistance. .     _   

 i 

— 1 

JO 

9 

3 

7 

C 

4 

( s_. 
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**********EDITOR: PLSA5E CHECK FOR ALL CYRILLIC OR UNCLEAR ITEMS ON 
A 

THE TABLE   (FIGUHE)   WHICH J!AY_HAVE JJEEN.1EF.T .DOT********** 

es- 
Table 2.  Dependence of the catalytic activity of the p-diketonat«* of 

^-elements of the.type [Mn(RC0CHC0Bl)n] in the.process of the thermal 

 OnOi -  

1 

decomposition of PXA the parameters of the structure of catalyst. 

j 

ß:cUfce4trrvOCtjLJ "  "" 
Key:.  -(1)   fl&rgWumat;. (2)._.u.li—^w>, CF*jiro /_ ~ c)JJ^dttrmu>   • 

L±± 
<tece*Tvjp Q 

QAjUX^rclcb^ nx 

25   M-O^MCT;   AY*/cm ÜÖ3 

M 

1C 

'J 

Table 2. Dependence of the catalytic activity 
of the ß- diketonates of d-elements of the type 
[M-+<RCOCHCOR')„i     in the proce5s of  the   thf>rmal 

decomposition of PXA on thf parameters of the  structure 
of catalyst. 

' ' p-ÄNKeroiuT 
I      W 
1 M--0. AC• 10-* . 

dim/c* (10) 

«• B MWKero- 

II.- [II-12J 

r . w 
'piu S0% 1i«»cc- 

KM   (IXA. 4M 

lFe(C^H,0,)ll 1.65 0 4.1 
|Cu(CHAh) 2.20 0 1.9 
fCo(QUfOa)j 2.40 0 1.4 

(CIKCNHAM — 0.6 U 
(CUCCMMHO,),] - 1.2 0,7 
JCutCHiOtSF,),! — 3.0 1.0 
(Cu(C„H.O,F,)J — U 1.4 
[Cu{(CH,CO)1CNO,]J w 0.7 
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**********EDITOR:   PLEASE CHECK  FOR   ALL  CYRILLIC  OR  UNCLEAR   ITEMS   ON 

THE  TABLE   (FIGURE)    WHICH  SAY  HAVE  BEEN  LEFT  OUT********** 

Fig.   2.     ItejJjLJJU^H.i'BBiy /PXA  with addition*!o/o #f 0-diketonatAjr 

------. ._j 

... -JXL&JL. ... 
(average  rate of «%%»b  of  the  temperature  19°  C i«  min)• 

 Jbo^j?^^oxctono±^:^   ;  
a)   the   IKuu Ji In Ca»tf4a^j4ryt  p~ -  PXA;   2 -   PXA   •  [CO   (C10H902)   3];   3  - 

PXA   •  [Mn   (CloH„02)    3 ];   4  -   PXA  •. [ Cu   (CloH902)    , J;   5 -  PXA   •  [ Fe \ 

(C10H902)   ,1;   6   -   PXA  •  [ CR   (C10H902j   , J.     b)   the  &i 
rrruLrth an. 

fcy: 

1_- PXA;   2 -  PXA  M-CO   (C15Hi t02) .3 ll- 3.- PXA •  [Hn_(Cl5Hii02)   ,];   1 - 

PXA  •  [CU   (C|SHtl02)   2];   5 -   PXA   • [Fe   (ClsHn02)    ,];   6 -   PXA  •  [ CR 

(Cl5Ait02)   3I.    c)   the DgagSirtriftonte3tan*ty;     1 - PXA;. 2 - PXA • 

[Cu   (CloH602F3)    2];   3  - PXA  •  [ Hn   (CloH*02F3)   «]. 

a) 

-v. fff 

m 
II 

b) 

"1 r-1 

..?.—\ti..x 

w 
—r"i   1   1 
too ' *eo 

! 

c) 

i 
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Page 763. 

The experimental data make it possible to arrange the 

investigated 3-dikatonatf according_to the. degree of the effect of 

substituent's nature on catalytic activity in the following series: 

CHi    C«H,    C«H,S   C«H$    C,H$   CH, 

- °»N -fe " Cl H "^« H "fc H ^fc H-$Z 
CH«    CF,     CF,    C,H$    CHj    CH, 

The obtained sequence toafciCiaa to the presence of the. 

correlation  between  the catalytic activity  of   ß-diketonatfw$  in the 

reaction of  the  thermal decomposition of PXA and the total iaductijF-e * 

consta 
 c^CtcHr{j^a 
nt  v  * thVi   tiff«»a  of  • at  »Ko. substituents [11,   12]  in  ß-diket;>ne 

JUJ+JL ck JUO ~*K* 
(Table 2),  hy thr hning indirect characteristic of the. degree of 

localization of electron  density   (value of effective charge)   on  the 

10 
1 

central ion of metal.  The Observed in this case certain 

\ 
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 1      ^-tha. eJNO^yJ ;  
disturbance/breakdown of lawym the  lower part of the Table, 

apparently,   is connected with distinctions in the effect of the  

investigated compounds on the final  stages of the decomposition of PXA 

(Fig. 2) „_  i '. :   _ „:...._ _ 

Difficulties in the study of process are here connected also with 

 the.large.curvature, of the.corresponding sections of the curves of    [ 

j 
 The obtained .results.give grounds to. assume 1 i«bo participation  _ J 

: . JLKKJ^X    :  
in  the eifcca-L/raqagft  of catalysis of  the  d-electron of  metal and  to 

deteraine the direction of the.transfer, of charge in system catalysts- 

reagents.     Proa them  also it  follows that in spite of the widespread 

opinion,  in accordance with which the catalysts of the thermal 

 j 
decomposition of PXA  take part predominantly in the high-temperature 
7 ^U.cKfijDW^ t 
reactions of heterogeneous decomposition of fcjilpgjy  acid  and oxidation        J 

of  ammonia [13],   at least,   under some conditions,   catalyst contributes 

also to acceleration and the.low-temperature stage of the .^. _ 

s 

decomposition of PXA, which leads to formation HC104 and NH3. 

   The findings make it possible to assume the following diagram of 
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»P 

the mechanism of this process (in an example of the )chultiU»v of copper* 

 _    figs + NH<+ — '£&) — S3) +,,+ ___ J 
NH+ NH3 

   .  cio* cior - —  ij 
CjgJ + cor — £$$ — $gj +NH3 

NH, NH, 

    cior HC104 ] 

NH4* + cior • NH3+HC104 

The  proposed   mechanism  agrees  with   known charge distribution on 

the atoms bis-ta^w-trta^smsna^a)   of copper   (II)   [.14]. ....The velocity 

  _  _. Opßjct*xrog- _      __ _ 
of  the coordination  of ammonium  ion  and the oleavago  ot  proton 

1  olaavane o (especially the claavaqe of proton) i* depends on the. Yalue of 

positive charge on the atom of transition metal.  It must be noted 

1 also that this complex can coordinate the determined atomic groupings    j 

.dtfcju^—;  
on  shoh'o or  6th  place. 
rthJuSz  

Page  764. 

v 

This  mechanism  agrees  also with the established-above dependence of 

, 9... catalytic activity on the .value .of effective charge on central atoa. 

0 
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This diagram of ths mechanism of catalytic decomposition PXA agrees 

.wall with the conveational concepts about the mechanism of the 

=i fric4re??&&?o decomposition of PXA».  The exaained diagram can be. 

._.. apparently, transferred, also, to. octahedral complexes, if one 

considers that during the first stage of reaction under the considered 

conditions can occur the temperature cleavage of ligands and they 

become coordinat>*w-iVÄfc saturated, in the sane way as this was 

observed in work [15] curing the study of the theraal resistance of 

the coordination-saturated complexes on the basis of ti.a f- 

diketonatq* of cobalt (It).  It goes without saying that the 

possibility of the realization of concrete intermediate stages 

requires supplementary substantiation and experimental confirmation.      ! 
: 
; 

Nevertheless it seems that the findings can be the basis of the j 

^iLf^x/'fvvx-rvjLCV. 
directed search for the catalysts of the conaiuVrcd process. \ 

 ! 
Preferable tirn out to be complexes with the low value of effective 

charge on the atom of metal and, therefore, with ligands with the 

large positive values of the inductiv-e constants of the substituents. 
_ _ 

7 ' 

If 
— -1 

. 



 09-27-74 PAGE 16 

BIBLIOGRAPHY 

1. A. I~. Saftfp. r. II MipitiKo, X. 111. XapHTon. H. C. Many.?, 
T. n. rioroniiH. C. •. Bop it COB. B c6.: clIccieaoBaMH« no IHMHü KoopaitHamtoiiKux, 
vOejHIieHIIK II 6H3HKO-XMMH«ieCKHM MeToaaM aita-iiua». KMUIHHCH   I9«J9. CTO   24 

2. flat. C HI A 2690061. 1934; 2712989. 1955; C. A, 1955. 49. 618 . p   14326 
3. Rx. X •• p • ) A IIpo.Muui.-.cHiioQ np)iHeiicni:e ucia-.iocpi amiicchiix coeamiciiHH. 

Jl., «XHVII*», 1970. 
4. 4> p s H a. n a T. !2<>IG47. 1962; C. A. 1963. 58. p. 13702 
5. I norg. Chew., 1967  5. No 12. 2A (peuiawiioe OOVIMCNM). 
6. R. r. BiTup. r. II. MapiciiKo. H. C M«ay.i, II. Jl. Illume B a «. 

T. H. .Moan a H. M. E. COUJKC BIII. B c6.: «HCCJKIOUHHII no XMMMH KOop.ir.HamiOH- 
MUX coejMiieniiii H C>3IIKO XMMisie:KHM neroaan aiia-ima». Knuiuiies. 1969. cip. IS 

7. R. r. 5 a TU p. r. H. Maple an o, H. C. Mnuya, X. UI. XapiiTO». lb«. 
AH Mo.uOCP. crp. 6HM. II XHU. «ay«, 1970. .Vt 5. CTD. 65 

8. K. Paul Ik. J. Pauli t L  Erdey. Z. anal. Chem.. 1958. 160. S. 241. 
9. II. 5. Bepcyiccp. C. C. 3y SHHKOB. Teop. H Mccnspatl. XKM.. 1967. 3, 

CTp. 799. 
10. K. HaxaMOTO. llH<ppaicpacmJe cnetcTpu HeopraHniccicm H KoopaimauHoiuiux 

coej|HHeni!i"t. M.. «Mitp». 1966 
11. B. A. Ila.ikM  Yen. XIIMHN. 1961. 30. CTp. 1069. 
12. B. n. H n i e-Ji • T O • a, T. A. R o M p a i e B. X. oC-m, XHWIH, i960. 39. CTp. 826. 
13. r. B. Maneaac, K). H. PyOnoa, A, B. Paeaciaa. <$»u. rop. M Bspusa, 

1970,j\» I. «p. 3. 
»4. B. II. Aaaeea, M B. Bep-yxep. C. C Byaaaaoa. Teop. a ascaepaii. 

XKU , 1969. S. crp. 683. 
.,   IS. Ä.r. BiTup. T. H. MapieHxo.   B. T. Baaaa,  A. A. Rtc«TUBK.   HSJ. 
AH MOJUCCP, cep. 6B0.1. a MM. Hay«, 1970. tft 6. crp. 69. 

C 

Reproduced   from 2*B 
best available copy. 

.. i 

' y 

»        H 

•*m ..*»:•;.- 


